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11. A Difcomje concerning fome Influence &f Rcfpira- 
tion o;^ l^e Motion of the Heart, hitherto un* 
obferved. 5;^ J. Drake, M. D. F. R. S. 

THo divers accurate Treatifes of the Beart^ ancl its adi- 
on, have been written by Learned Men of feveral 
Nations, efpecially by twoof our own Country j the Great 
Dr Harvey^ to whofe happy Sagacity this Nation owes the 
Glory of the Invention of the Circulation of the Blood ^ 
and the incomparable Dr Lower ^ to whom we are behold- 
ing for a compleat difplay of the Mechanical Strn^nre of 
the Hearty and a moft ingenious Rationale of its Action. 
Yet there remain feveral doubts and difficulties about it (in 
^y ofifS^im) not fbfficiently accounted for, towards there- 
folving tome of which I ftiall offer what my own thoughts 
have fuggefted to me, and leave it to the confideration of 
the Reader. 

The Learned Dr Lower ( whofe accurate, piece on this 
Argument will infure his Reputation fo long as Phyfical 
knowledge (hall laft in efteem) has fo v/ell accounted for 
the Syflole^ or Contraftion of the Heart from the Mechanic 
cal Scrufture of it^ that he feems almoft to have exhaufted 
the fubjeft, and had he been as happy in difcovering the 
true caufe of the Diajiole^ he had left little room fo"r the 
Induftry and Sagacity ot others about this Vifcus* 

3ut having judicioufly and folidly explained the -^j^jl^/^?, 
he contents himfelf to afcribe the Diaftble to a motion of 
Rejiimion^ which account gives me no fatisfadion : Be- 
caufe the Syfiole being the proper, and (as himfelf confeiles) 
the only motion of the Heart, a ftate of Contraction feems 
to be the natural ftate, and confequently v/ithout external 
violence, it fhou d have no DUJiole at all. 
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This will appear more plain, if we confid^r the circurji- 
ftancesof it, and its motion, as a Mufcle, with refped to 
other Mufcles. That Contraaion is the proper Adion, 
and ftate of all Mufcles, is evident from Experience of 
Fad, as well as Reafon. For, if any Mufcle be freed from 
the power oVit$ Ant agomjl, it is Immediately coHtrMed^ 
and is not by any aftion of the Will, or Spirits to- be re- 
duc'd to a ftate of Dilatatim. Thus, if the M//fculi Flexa^ 
res of any Joint be divided, the Extenfores of that Joint 
being by that means freed from the contrary Aftion of their 
AnUgomp^ that Joint is immediately extended without 
any confent of the Will, and m that ftate it remains 5 and 
fo Via vcrfh if the Extenforcs be divided. From whence it 
is plain, that the Mufcles have no reftitutive motion, but 
what they derive from the Aftion of their A^nagomfis by 
which they are ballanc'd. Thus likewife the Sfm&ers of 
the Gul a, Am^s BudFe/ka, having no proper Ant ago nip ^ 
are always in a ftate of Contradion, and fuflfer nothing to 
pafs*em, but what is forced thro 'em by the contrary Adi- 
on of fome ftronger Mufcles, which, tho not properly to 
be c^Wd^ Ant agon ijlsy yet Oil all neceflary occafions per- 
form the office of fuch. 

That the Heart is a Mufcle, furnifii'd and inftrui^ed for 
motion like other Mufcles, is [in ray opinion at leaft) de- 
monftrated beyond contradiction by Dr Zw^mer and others. 
And, as it is a SoHtarjiMu^d^ without any proper Antago^ 




with ir. But in conftant and regular alternations of Cou' 
traftion and Dilatation, it diftcrs exceedingly from all the 
Mufcles of the Body. 

Tlmraiproeul Mjf m ot\hc Heart has given the Learned 
abundance of trouble 5 who, linding nothing pcculivUMii 
!he ftrufture, which flliouU nerelTiinly occafionir, nor any 



Antagonifl^ wliofe re*aftioa ChouU produce it^ liave been 
extreamly perplext to find out the caufe of it. 

But pafling over the various opinions oi Authors, to a- 
void being tedious, I fhall take notice here only of the very 
Learned Dr Lower\ in whofi^ account of the Sjjiole, how- 
ever folid and ingenious, * I obferve fomething deficient, 
and whofe Hypothefs of the Diajiole I think to be precari- 
ous and falfe. 

This excellent Author, having by found Arguments, 
drawn from the Strufture and Mechanifm of the Heart, 
effablifht the certainty of its Mufcdar Motion, refis fatis- 
fied, without taking notice of any Affiftance, that the Heart 
receives from any other Part, except from the Brain, by 
the means of the eighth Pair of Nerves. 

The Accurate BorcUus m his OecammU Anirndk com- 
putes the Motive Power of the Machine of the Heart to be ^^^' -^^'- 
equal to, or to furmount that of a Weight of 5000 /. Thep^^^;^^^^* 
Objiacks to the Motion of the Blood thro the Arteries he 
efteems equivalent to i8o,eoo/. which is 60 times as much 
as he rates the Force of the Heart at.Then deducing 45,000 /• 
for the Adventitious Help of the Mufcular Elaflick Coat of 
the Arteries, be kaves the Heart* with a Force of 3^000 /.p^^. ^^^ 
to overcome a reflftance of 135,000/. that is, with i to 
remove 45. 

This ftupendous efFed he contents himfelf to afcribe to 
the Energy of Percujjfon. But, bad he proceeded in his 
Calculation to the Veins, which he allows to contain con- 
ftantly a quantity of Blood, quadruple to the Contents of 
the Arteries, and to which this Energy of Permffion dees ei- 
ther not reach at all, or buc very languidly, he might pro- 
bacy have feen a neceflTity for fome other Expedient to re- 
move fo infuperable a difficulty. 

But not to infift rigoroufly on the exadnefs of this Cal- 
culation (tho the great Abilities of the Author in this way, 
and his Ingenuity and Modefty, are afufficient Warrant for 
the accuracy of his Computations, and the fidelity of his 
Accounts) we may allow a much greater Dedudion, than 
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would be jaftifiable, without leffening the difficulty. But 
this account I have taken notice of purely for the faJce of 
the Calculation, which may be of ufe in the Sequel, the 
account it felf being in other refpefts more defeftive than 
Dr Lower\ to which we wilireturn^ 

The Dr, notwirhftanding his great Sagacity, appears (to 
nje) to have overlookt fomethiog of very great moment^ 
and importance in the explication of the Action of the Heart. 
For,^ tho itfhou'd be granted, that tlie Mnfmkr Fibres oi the 
Heart afted by the Nerves, are the immediate Inftruments of 
its ConftrtBion or Syjiole^ yet it muft not be denied, that the 
Inter cofid Mufcles and Diaphragm are of great fervice to 
aid and facilitate this Contraftion, by opening a Paflage for 
the Blood thro the Lungs, which denied wou'dbean invin- 
cible obftacle. 

Neither do they promote it that way only. The man- 
ner how they farther affift the Heart in its Contraction,, will 
appear manifeftly, ifweconfider the different Pofture, Sci- 
tuation and Capacify of the Blood Veflels of the Lungs in 
the feveral times of Elevation and Deprejjlon of the Coft£. 

The Pulmenarj Artery rifts from the r%^/ Ventricle of 
iheHearr, and runs in one Trunk, till it comes to the Afpera. 
Jrteria^ where it is divided, and fends a Branch along with 
each divifionof theJ^er^Jr/cr/Xaccording to all the minuteft 
fubdivifions, of which it is likewife fubdivided, accompany- 
ing all the Bronchi^ in their v/hole progrefs thro the Lungs. 

The Pulmonary Vein, which empties it felf into the Left 
Ventricle of the Heart, fpreads it felf on the Afpera Arteria 
and Br&nchi^ m the fame manner that the Artery docs. 

The nccefliry confequence of this difpofition is^ that this 
Artery and Vein being coextendcd with, and faftcn'd to the 
Broiu:hi, mu?t nceds fuffcr fucli alteration ot Superficial Di- 
menfions, as tiie Bronchi do In the Elevation or Deprejfion.oi 
the Co(l£. 

While the Ribs are in a frare of Dre/?re^£?i^ (whether 
before Commerce with the external Air or after J the Annu^ 
iar Cartilages of the Bronchi flirink one into another, and hj 

that 
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that means their D/W»/i?//x are eiKieedinglyc^^^ In 

conformity to this condition of the ^)ronchi the Fnlmnary 

Artery and Vein muft Iikewife, either by rneans of their 
Mufcular Coats contrad themfelves to the Time Dimenfions^ 
or \yc An Folds ox Corrugations^ which is lefs probablCv 

Oh the other hand, when the Ribs are elevated, and the 
Diaphragm bears downward, the Air ruthing into the LnngS| 
(hoots out the Cari'ilagjnous Kiog^y and Divaricates iho 
Branches of the Trachea, and by them extends and divari- 
cates the fcvcral divifions of the Fulmomry Artery and 
Veins, and thereby lengthens and enlarges their Cavities. 
* This enlargement of their Cavities is very confiderable, 
not only upon the fcore of the addition, which they re- 
ceive in length thereby, but aifo upon the account of their 
Divarication. For v/bercas, wlien the Pvibs are deprefc, 
and the Lungs fubfide, the Blood Veffeis are not only con- 
traded, ( as I have already obferv'd ) but their Branches, 
which arc exceeding numerous, approach one another, and 
he in juxta-pofition, by which their Cavities are very much 
comprefs'd and ftreighten'd : when the Ribs are elevated^, 
and the Lungs turgid with Air, not only ^the Fibres, by 
v/hich their Coats in the oppofite State were contraded,. 
are extended, but thofe innumerable Veflels, which lying 
before in lines almod parallel upon one another, comprefs'd 
one another, making an acute Angle at their junctures, are 
divaricated and feparated from each other, and make an 
obtufc^ whereby their Channels are widen'd. 

Thus a paflagc is opened to the Blood, from the Right 
Ventricle cfthe Heart to ihc Left^ thro the Lungs, to which 
it cou*d not othcrvvife pafj ^ and the oppofition, which the 
Bl6od, contain'd*in that Ventricle, muft otherwife neccfla- 
rily have made to its conftriclion, is taken off, and the Sy- 
Jlo/e thereby facilitated. 

Nor is that all. For the Diaflolc being caus'd (as I Qiall 
in the fequel {hew) by the Force of the Blood rufliing into 
the 'Ventricles, this Ampliation and Extenhon of the Pul- 
monary 
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mmaty Artery is a fort Mtkevk or Cmnterplfe to it, and 
presents an ertdkvou^ towards two contrary Aftions at 
once, which muft neceffarily froftratc both. For thb Heart 
being a Springy^ Comprejjible Body, whofe proper Aftion, 
which is Contraftion, depends on the influx of certain Flu- 
ids into its Fibres, or Subftance 5 and containing befldes a 
Fluid in itf Vcntriclcsj or great Cavities, m one of which is 
the Mouth of this Artery, the aftion of this Veird mull: in 
great meafure refemble that of a Syringe^ whofe extremity 
is immers'd in Water, the Enlargement or Expanfion of the 
Channels of the Artery anfwering the drawing of the Em- 
bohm, as the Conftridive Motion of the Mufcle of ther 
Heart docs the Preffore of the Atmofph'ere upon the Surfiue 
of the Water, the one making way for the fluid, and the 
other forcing it to follow, where the refinance is leaft. In 
this fenfe we may allow a fort of Attraction to the Pulmo^ 
nary Artery, depending wholly upon the Aftion of the In- 
iercojlal Mufcles and Diaphragm^ which we rauft therefore 
confefsto be very ferviccablc and inftrumental in promoting 
the Sjjicie of the Heart. 

But if the Learned Author be deficient in his account of 
the S^fiok ; that is, it he has not obfcrv'd all the Mecha- 
nifm and Contrivance of Nature for the Contraftion of the 
Heart ; much lefs fufficiently his he accounted for the Dra- 
fiole^ or Dilatation of it, which he afcribes to a Motion of 
refiitntion of the over-ft:rain'd Fibres, which yet he con- 
feffes are made for Conjiri&ion only. Tis true, he im- 
mediately after joyns the injiux of the Blood as a concur- 
rent caufe J but from the flight notice that he takes of it, 
'tis plain^ that he did not fo much as dream of any great 
fhare it had in that aftion. His v/ords are thefe. 

Dn Cirdt ^in €^ (jit obiter hoc moneam) cum omnk motns contra&i" 

one perjiciatur.^^ Corel k Fihr£ ad conjiricitonem folum facfs Jint^ 
dpparet quoqtte Cordk motUm totum in Sy{ko\c poptum effc i^cumqi^ 
hihrdd ultra, tonum fitnm in omni conjlriUione cjm tend^nlur^ 
idcirco tihi nixm ifte abfolvitur^ molu quaji rc^hutkmis Cor 
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hm fncccdit. 

i.havc traqrcribed tlic eodr^, Param it con- 

tains his whole Bjpothe^s o^.thcJDIm^ole^ attd:all the notice 
that Jbe takes ofit thro bis whole Wbrb But how'flender fo- 
cver this imy prove, it is the mofl (ubftantial that I have 
any where met with,except a late one of Mr Cowpey^whkh is 
properly an improvement ot this, and (hall bo, conii,dcred in 
the Icquej, 

But, if Contraction be the loleAftion of thefe Fibres (as 
this Great Manconfefles it to be) and as indeed it is of all 
Mnfcular Fibres, I wonder how lo judicious a Writer came 
to flip into •Tuch an abfurdity, as to call their Diftenfion 
f vulgarly bat improperly called Relaxation J) a Motion of 
Keflifyition. For from the Nature of thofe Fibres, and their 
difpofition in the Stradure of the Heart, the Natural State 
of the Heart appears maniieftly to be Tomcat^ and its Dila- 
tation a State of Violence 3 and confeqaently the Coh- 
ftridion is the true motion of Rejiitutiony and the State to 
which it \v\\\ fpo^taneGu/lj return, when the Force is taken 
off, which is the work of the Intenojid Mufcles and Dia^ 
phragm. 

Thus we are left ftill to feek for the true caufe of the 
Diajlole, which feems to me to be the main and moft. diffi- 
cult l?h£mnmzon^ relating to the Heart and the Circulation 
of the Blood. But in Mr Corvper^ ingenious InirodtSion to 
his Ar^atoray of Human Bodies^ I find the Share which Dr 
J.j>rfer hints the Blood to have in that Aftion, further pro- 
fecutccU and improved into the main Inftrument of the Di 
latation 01 the Heart, wherein I agree entirely with him.. 
Rut as to the manner, and reafons of its being fo very In- 
itrumental, I can't be fo perfectly of his mind. 

The Heart (fays this accurate AnatomiftJ of an Animal- 
kars a great A.nalogy to the Pendnlums of thofe Artijicid 
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Autovtata^ Clockf^^d Watches^ vphitjl its Motion is performed 
like that of other Mufcles^ the Blood doiffg the Office of 4, Pon- 

This Explication^ being but a. Simile without a diftinft 
apphcation to particulars, is bcfidc fo very ftiort, that I can 
at beft but give a conjefture at the meaning, which if I 
miftake, 1 (hall deferve to be excufed, and c5tpe61:to be bet- 
ter informed. 

By the Blood's doing the Office of a Tondus, I fuppofe 
he means, that the Blood contributes in the fame manner 
to the Motion of the Heart, as the We/ghts do to that of 
the Pendulum of a Clock* If fo, the Blood, according to 
him, muft be the Inftrument of Conflri&ion :^ and Dilatation 
muft be the Natural State, or Spontaneous Motion, to which 
it wou'd, when under no Violence, return 5 ^ the contrary 
of which, I prefume, will appear c're I have done. 

But if he means, that the Blood m its reflux, by gravi- 
tating on the Auridles and Ventricles^ dilates and expands 
em, acting therein as a Counterpoife to its contraftion as a 
Mufcle, I cou'd wifli his defign had not bound him up to 
lb narrow a compafi,' and that he had given us an explica- 
tion at large of fo abftrufe and fo important a Phenomenon. 
Becaufe the Specifick Gravity of the Blood feems to me a 
caufe by no means alone adequate to the effeft, which it is 
here ibppos'd to produce. 

For, if the Blood a^s only as ^weight by m^cr gravilaii- 
on, then that part of it only which defcends from the Parts 
above the Heart can be employed in that action. This at 
the largcft computation can't amount to five pound v/cight, 
and muft, according to the computation of Borellus, force 
a Machine.that is able to overcome a refiffanceof 135,000/. 
I le.^ve every man to deducfc v/hat he fnall upon examjnati- 
c[3 find reafonably to bedediidted, and yet fhall reft fccarc, 
that it is not to be effcdcd In the JcafI: with fo fhiall a 
Weight, 
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But neither does the Refiuent Blood gravitate in any fuch 
proportion, as I have here affign'd. For to make a true 
eftimate of its Gravitation^ we muft conllder .the circum- 
ftances of the Liquor fuppos'd to gravitate ^ in which it 
very much refcmblcs Water inclosed in a recurve Tube, of 
which, if the length of the two Legs be equal, it may be 
fufpended in the Air full of Water, with the Extremities 
downwards, without lofing a drop, altho the Diameter of 
thofe Legs fhou d be very unequal. The Cafe of the Arte- 
ries and Veins is pretty near a parallel to a Tube, fo filTd 
and inverted. For, if the Arteries and Veins be continued 
Tubes, ( as by tlie Microfcopc they are mude to appear ) 
then fuppofing tlieir contents to have no other Jettrminati- 
on of Motion, than their own weight woud give *em, the 
contained Fluids mull: be countcrpoifcs to each other. For 
the Veins and Arteries being join d at the fmallcr extremi- 
ties, and the larger of both terminating in the fame Parallel 
Line, it is impoirible, according to the Lav>^s of Hjdrojia- 
tks^ that the contents of either lhou*d overballancc t'other. 
How far then muft it fall (hort of forcing the natural Power 
and Pvcfiftance of fo ftrong a Mufcle as the Heart, by meer 
Gravitation. 

The Blood indeed has a Progrejpve Motion thro its Vcf- 
fels, wherein it differs from Water, in a recurve Tube, in 
the experiment above ftated. But, if the natural Gravita- 
tion of the Blood contributes nothing to the Dilatation oF 
the Heart, this Progreffive Motion will not be found much 
more fufficicnt- For, as this Motion is derived en i rely from 
the Heart's Conftriction (as all accounts hitherto derive it) 
cou'd the Blood be fuppos*d to re-ad upon the Heart, uith 
all the force firft imprcfs*d upon it by the Heart, it woud 
be infufficient, unlefs we will fuppofc the Force communi- 
cated to be fuperiour to the Power Communicmt, which is 
abfurd. 

But when the juft and nccelTary Deduftions for the Im- 
pediments, which the Blood meets with in its ProgrcTs 
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t'bro the Vefiels, (hall be made, the remaining Force will 
be found Co exceeding weak, that to prop the Blood thro 
the Veins may be a task alone too great for fo fmall a 
Power, without charging it with the additional difficulty 
of forcing the Mufcle of the Heart. 

Alphonfus Borellus^ after a great deal of folemn pains 
taken to (hew his care and exadtnefs, and to poflefs his 
Reader of the truth of his Calculations, cafts up the Force 
of the Heart, and the Mufcular Coat of the Arteries, to be 
together equal to a weight ot 3750A and allots em a Re- 
finance equal to 180,000/. to overcome which is 45 to i; 
To make up for a difproportion, by his own conteffion, 
incredible to thofe who have not confidered the matter as 
he had don?, he flings into the Scale the additional Force 
of PercuJJion, which he leaves indefinite^ and thinks fuffici- 
ent to force any qmefcent finite Refijiance whatfoever* 

But as this Acconnt and Hjpothefis are part of a Pofthu- 
rnous Work ( if a liberty of Conjefture may be allowed in 
fo uncertain a matter,J 1 fhou'd fufpeft, that thepj Papers 
were left unfinifht by J9^re//^i or at leaft, that in many 
places the laft hand was never put to em. For, neither in 
this Place, nor any other of this Work, does he account 
for any more than the Syflole ot the Heart, and the rcfifl:- 
ancc which is made to the Progreffive Motion of the Blood 
in the Arteries only* This alone he found to exceed the 
Power of the Heart fo prodigioufly,^ that he feems to Ihuf- 
fle it off his hands with a general and precarious Solution, 
as a difficulty that he was defirous to be rid of. For, having 
afcrib'd tlmfinpendam (as he himfelf calls it) efFe^ft to the 
Energy of Per cHJfion, betakes no care to fa tisfie his Reader 
any farther about it, or to refer him, or give him the ex- 
pectation of fatisfaftion any where elfc; altho he has a!i 
exprefs Treatife on, the Force of PercHjfion, which was writ- 
ten preparatory to this, and to which he frequently refers 
in other Places of this Work- But what confirms ray fuf- 
picion, that this part was intended for a farther Revife by 

the 
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the Author, is, that he has left the Progrers of the Blood 
thro the Veins, and the Diajiok of the Heart, abfolutely un- 
touched, tho they are difficulties of a much greater Magni- 
tude, than this which he has attempted to account fo 
(lightly for. For, in thefc he is excluded the benefit of 
Percujpmy and has yet a greater refiftance to overcome 
without it. OmJfTions of this kind are fo unufual with 
this Author, where-ever he knows himfelf to go upon 
lure grounds, that it is to me an Argument, that he doubt* 
ed the fufficience of his Fercujjiotf^ and referv'd thefe im- 
portant 'Ph£mmeffa for farther confideration , without 
plunging himfclt into fuch an Abfurdity as to afcribe to 
Perct^jjion any fuch Energy as to be able (fo i)roken .as it re- 
turns to the Heart ) by its rc-adion to force that Power, 
from whence only it was at lirft derived* 

Dr Lower and Mr Covpper deliver their Opinions of the 
Caufeofthe Dilatation of the Heart fo very fhort, and 
without any Arguments to fupport em, that by cxpofing 
*em naked, they feem rather to difcourfe of it tranfiently, 
as men obliged by the nature of their Subjeds to fay fome- 
thing of it, than felicitous to give any full or fatisfaftory 
Account, and therefore I (hall proceed no farther upon em 
here. 

But tho the Hjfothefs of Bore Mm may in this cafe be 
found precarious or infufticient (" a misfortune that has be- 
fallen him in divers other particulars) his Theary holds ftil 1 
good. At leaft it ought to be allowed in Juftice to his 
great Abilities and Exadnefs, till (bme body cc^nvifts him 
of (bme material Error in his Calculations, which has not 
as yet been done by any body, that I know of. 

Suppofing then the Force of the Heart, and of the Mnf- 
cular Coat of the Arteries, as likewife of the refiftance, 
which they muft overcome, to be computed with any de- 
gree of accuracy, there remains yet fuch a prodigious dif- 
proportion to be accounted for, as requires fome more pow- 
erful Agent, than any yet afTign d, to make up the defici- 
ency. Dddd'dddd a What 
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What afOflancc the Heart receives from the aftion of 
the l/jorax tov/ards the iacjlitating its cootradtjoo, with- 
out which affiftance there coii'd have been no Syflok^ has 
been already fhewii. But neither the hterc^Jid Mufcles, 
or Diapijragm^ which are fo inftrumental in that part of its 
aftioii, can contribute any thing to the Diafi0le ^ bccaufc 
fhey fcrve only to enlarge the cavity of the Thorax^ and 
thereby to open z Pailage to the Elood from the Heart, and 
promote its Conftridion. 

Whatever therefore the Force is, that dilates the Heart, 
and is the Caufe of the Diafi^k^ it muft be equal to that of 
the Heart, the hierc^Jial Mufcles and Diaphragm ; to all 
which it afts As an Antagonift^ I take no notice of the 
Serrafm Major AntkiM^ and other Mufcles, which have an 
obfcurc ftiarc in the Ekvaiim of the Q/is^ bccaufc as much 
may reafonably be deducted upon the account of the Ok- 
iii^u$is extermM Abdomims^ and other Mufcles ^ which, hav- 
ing their infertions on fomc of the lower Rih^ arc as h> 
ftrumcntal towards the Deprejfim of em, and fo ballance 
the account. But the chief ufe of thefe is in violent Ilcfpi- 
ration. In ordinary |lefpiration their fharc is fmalL 

Such a real Power ( which may in the leaft be fufpefted 
of any fhare in this Action ) is hard, perhaps impoilibic to 
be found in the Machine of any Animal Body ^ and yet 
without fomc fuch Antagonifl.it is as impoffible the Circu- 
lation of the Blood fhoii'd be maintained. All the Engines 
yet difcover'd within the Body confpire towards tiie Com- 
flri&iqn of the Heart, v/hich is the State of ^iejcemc, to 
which it naturally tends. Yet we find it alternately in a 
Staie of Pioleme, that is, of Dilatation 3 and this upon nc- 
cefTitj, bccaufc upon this Alternatioit depends all Animal 
Life, 

Some fufficieqt Ctufe external muft therefore be found, 
to produce this great Ph^nomenon^ which Caufe muft be 
xither in the Air^ or Atmofpken^ becaufe we have no con 
ftagntt and immediate Commerce with any other Mediams. 

Some 
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Some great Phyficians obfcrving this, and that depr^vM 
by whatfoevcf Means cf Communication with the external 
Air, we became inftantly extincT:, have imagined, that in 
the Adt of Infpiration certain purer parts of the Air mixed 
with the Blood in tlie Lungs, and was convey VI With it to 
the Heart, where it noarifhVl a fort of Vital Flame, whicji 
was the caufe of this reciprocal Mjius of the Heart, Others 
not quite fo grofs, rejecting an Acfual Flame, have fancied 
that thefe fine Parts of Air mixing with the Blood in the 
Ventricles ot the Heart, produced an Efervefcence which 
dilated it. But thefe Fancies have been long fince exploded 
and condemn'd upon ample Conviftion, and 'tis a Point 
yet undetermin d, whether any Air does mix with the Blood 
at ail in the Lungs, or not. 

But fuppofing that fome Air may infinuate it felf into 
the Pulmonary V'Qin^ , \t can no other way dilate the Heart 
than by an EfFerrefcence in the Left Ventricle, which 
woud not dilate the R.ight. But this opinion is contra- 
dicted by Autopfe^ and too laborioully confuted by others^ 
to be brought upon t\\Q Stage again here. 

There remains therefore only the orofs Body of the At- 
mofphere to be confider'd, v/hicli is undoubtedly the true 
Antagonijl to all thefe Mufcles, which ferve forprdiociry 
Infpiration and the Conftriftion of the Heart. This will 
appear more evidently, if we conftder not only the Power, 
but the neceflity of its Action upon Animal Bodies, as well 
as the want of other iuflicient Agents. 

The Heart is a Solitary Mufcle of very great ftrengthj 
and the Intercoflal Mufcles and Diaphragm, which likewife 
h^LVtno Antagonijis^ are a vaft additional Force, which 
muft be ballanc*d by the contrary aftion of fome equiva- 
lent Power or other. For, tho the Adion of the Inter^^ 
ca^d Mufcles be voluntary, that does not exempt em from 
the condition of all other Mufcles ferving for voluntary 
Motion, which wou'd be in a State of perpetual contracti- 
on, notwithfranding any Influence of the Will, were it not 

for 
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for the libra tion of Antao^omfl Mufcles. This libration be- 
tween other Muf Ics is anfwcry by the Weight of the in- 
cumbent Atmofplotre, which pr^flcs upon the Thorax :xnd 
o^her Parts ot :hc Body. And, as in all other voluntary 
Motions the infiucnrc oi the Will only gives a Prevalence 
to one of two Powers before equilibrated, fo here it ferves 
to enable thole Mufclcs ro lift up a Weight too ponderous 
for their ftrcngth not fo afiifted 5 and therefore as foon as 
that affiftance is witi)drawn, iht CoJi£ are again deprefs'd 
by the mcer Gravitation of the Atmofphere^ which wou'd 
otherwife remain elevated thro the natural tendency of 
thofe Mufcles to contradion. 

This \s evidently prov'd from the Torricellian experi- 
ments, and thofe made upon Animals in Mr Bojle's En- 
gine ; where, as foon as the Air is withdrawn, and the 
prejffire thereby taken off, the Intercofial Mufcles and Dia- 
phragm are contradted, and the Ribs elevated in an inftant, 
and can't by any power of the Will be made to fubfide, 
till the Air is again let in to bear em forcibly down. 

It were fcarce worth while to take notice here of a Mi- 
ftake of the Learned Dr Wil/k^ were it not for the Great 
Authority of the Man, which is almoft fufficient to keep 
Error in countenance. The Dr having obferv'd that the 
nl o^^AnT& f^^bres of the External and Internal Intercofial Mufcles ran 
uju, ^"'^'^ in a contrary order, as it were, dccuifating each other, takej 
occafion from thence to fancy, that there was an oppofition 
in their Office, and that as the External ferv'd to raife up 
the Ribs, the Internal drew *em down again, forgetting at 
that time. That, when a contraftile Body is faften'd at 
the feveral ends to Points unequally movable, let the Con- 
traftion happen in what part or manner foever, the more 
movable Pomt muft be drawn towards the lefs movable : 
By which rule, whether External or Internal Intercodals be 
con traded, the lower Ribs will be forc'd to approach the 
upper, that is, be raised up. 

As 
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As in the Elevation of the Cojl<e, the Blood, by thf^ pi(- 
fage that is open'd for it, is in a manner follicited into the 
Lungs, fo in the Depreiiion of em, by the fiibfidence of 
the Lungs and the Contradion of the Blood Veflels, both 
which are confequent thereof, the Blood is forcibly driven, 
as it were with an Embohtm, thro the Pulmonary Vein into 
the Left Ventricle of the Heart And this, together v/ith 
the general Comprejjion of the Body by the weight of the Ah 
mofphere, which lurrounds and prefles upon the whole Sur- 
face of it, is that Power which caufes the Blood to mount 
in the Veins, after the force imprefs'd upon it by the 
Heart is broken and fpent, and which is fufiicicnt to 
force the Heart from its natural State to dilatation. 

He that is able to compute the weight of a Column oi 
Air, equal to the Surface of the whole Body, will readily 
grant it a Power fufficient for the Effeds, v/hich are here 
afcrib a to it. And, when he confiders, that the Bodies of 
Animals are compreffible Machines, he will find that it 
muft of neceffity affcft them in the manner here laid down. 
But tho our Bodies be entirely composed of Tubuli, or Vef- 
felsfiird with Fluids, yet this Preflure, how great foever^ 
being equal, coud have no effeft upon em, if the fuperfi- 
ciai Dimenfions were not eafily variable 5 becaufe beiiiG 
comprefs'd on all parts with the fame degree of Force, th 
contained Fluids coud not any where begin to recede, and 
make way for the reft to follow, but wou'd remain as fixi: 
and immovable as if they were aftually folid. But by the 
Dilatation of the Thorax^ room is made jfor the Fluids to 
move, and by the Coarftation of it frefti motion is impreft, 
which is the main Spring whereby the Circulation is fet 
and kept going. 

This reciprocal Dilatation and Contrafl:ion of the Super- 
ficial Dimeiifions of tiie Bcly feems fo nece0ary to Animal 
Life, that there is not any Animal fo imperfed as to want 
it, at leaft none to the inward Strudure, of which 
our Anatomical Difcoveries have yet reached. For, the 
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ffioft kinds of Fijh, and hficfs, wants both moveaUe Ribs, 
and Lungs^ and confequently have no dilatable Thorax, yet 
that want is made up to em by an Analogous Mechanifm, 
arifwcring fufficiently the Neceffities of their Life. 

Thofc Fjfhes, which have no Lungs, have Gills, which 
do the Office of Lungs, receiving and expelling alternately 
the Water, whereby the Blood Vejfels fuffer the fame Alte- 
ration of DJmenfions, that they do in the Lungs of more 
perfcd Animals. 

The Lungs or Air Vejjfds of ln^<idis are yet exceedingly 
more different in Strudure, Diftribution and Scituation from 
xhoio of perfcd Animals, than thofe of Fifhes are, and yet 
in their Life and Aftion agree perfectly with both, that is, 
receiving and excelling the Air, and varying the Dimenfions 
and Capacities of the Blood Vejfels. Thefe having no Tho- 
rax^ or feparate Cavity for the Heart and Air Vciicis, have 
the latter diftributed thro the whole Trunk of their Bodies, 
by which they communicate with tlic External Air thro 
fcveral Spiracnla or VentHoles^ to which are faften'd fo ma- 
ny little Trachet^ or Wind-pipes, which thence fend their 
Branches to all the Mufcles, and Fifcera^ and i^tftm to ac- 
company the Blood Vellels all over the Body, as they do 
in the Lungs only of Perfect Animals. By this difpofition 
in every Injpiration^ the whole Body ot thefe little Animals 
is inflated, and m every expiration comprefs'd, and confe- 
quently the Blood Veffels muft fuflPer a vicijjitude of Exten- 
fion and Conrraftion, and a greater motion muft thereby be 
imprefs'd upon the Fluids contained in 'em, than the Heart, 
which does not in thefe Creatures appear to be Mufcular, 
feems capable of giving. 

The only Animal that is exempted from this neceffary 
condition of Breathing, or receiving and expelling alternately 
fome fluid into and out of the Body, is a F^tus. But this, 
while included in the. Womb, has little more tiaan a vege- 
tative Life, and ought fcarce to be reckon'd among the 
number of Animals. For, were it not for that fmall fhare 

of 



of Mnfcutar Motion, which it cxcrcifes in the Womb, k 
might without abfurdity be accounted for as a Graft upon, 
or Branch of the Mother. 

Concerning the immediate matter, and means of Life, and 
Nutrition, Authors are not agreed, nor is it the bufineisor 
this place to reconcile, or decide their difflrences, but to 
account for the motion of the Blood thro the Veflcls only. 
In order to this, it will be neceflary to oblcrvc, that the 
Pulfation of the Heart in a fmtus is fo very weak and ob- 
fcure, and the motion of the Blood to ex cream flow and 
languid, as to be fcarce, if at all, perceivable, as has been 
experienc d in the Dilledion of Puppies before Refpiration 
had. To produce fuch a feeble Palpitation, and creeping 
Motion, no greater force feems to be required than may hf^ f^jj^ ^j"' 
deriv'd from the Communication between the Vefiels of the ^/>. 
Mother and FwtHs in the Placenta* I am not ignorant, that ^J^j^/^^'^^, 
divers very Learned Anatomifts (whom the Crowd haveim- nmtidefJl 
plicitly followed) have abfolutely rejefte J allCommunication 
between thefe Vefiels. But, with fubmiffion to Great Au- 
thorities, I think they have afted arbitrarily, and without 
fufficient Warrant from Reafon or Experiment. For nei- 
ther are the Arguments which they bring againft it con- 
clufive, nor the Office which they affign to' the Umbilical 
VefTels in lieu of it, proper, or natural to thofe VefTels, or 
the reality of the Faft made out by any fubftantial Reafons. 
Thofe that reject this Communication ufuaily do it in fa- 
vour of one or both of thefe Opinions, that the Arteries 
of the Vterus do depofite a Nutritive Juice, or a juice im- 
pregnate with Air in the Placenta^ which is fuck'd in by the 
Umbilical Vein, and convey'd to the FmtHs^ for the necef- 
fary Ufes of Nutrition and Life. Now thofe that patro- 
nize either of thefe Opinions lead Nature an unneceffary 
dance. For if the Maternal Blood docs really contain any 
fuch NHtritious^ or any fuch ncccilary Aerial Particles, why 
fhouVl they be feparated and extravafated, to be v/ith diffi- 
culty received into the Umbilical Vein, and again mixt vnth 
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the Blood, when they might more cailly have been impart- 
ed by the plain fimple w ly of Tra^isfufjon from the Arte- 
ries of the Mother to the Veins ot the Fd'tus. And, that 
this is the courfe which Nature takes m this cafe, I am 
perfwaded trom the eafirrefs and finiphciry of the Method, 
which readily performs what might be perhaps in vain ex- 
pected from tbthcr, and v/on'd over and above find cm, 
what they feem to grope fo blindly about for, a firft Mover 
of the BloQd in a Fcetas. 

Thofe that contend for the conveyance of a NHtritious 
Juice, thro the Z)mhilicd Vein from the Placenta^ are f orcYi 
upon two difficulties next to Abfu-dities, For firft, they 
are oblig'd to make this Vein, vv^hich, as all other Veins, 
feems dedicated to the re-conveyance of Blood only, the 
proper and immediate Channel, thro which a very different 
Liquor is to be carried 5 and next to give a Power of At- 
traction or Suction to it 5 becaufe xht Nfttritious Juice, 
wJiich it is thus deftin'd to carry is both Vikous and Stag- 
nant, and has neither force to drive, nor fubtilty to pene- 
trate, or infinuate it felf into the Capillary Veins ; and there- 
fore muft be drawn or fuckt as Milk is from the Breaji^ to 
which the Placenta and its NutrkioHs Juice are by the 
favourers of 'em exprefly compared. But it this were the 
fole ufe of the Placenta^ and Umbilical Veffels, why 
were the Umbilical Arteries fent along with the Vein ? 
Their bufinefs is not to bring any thing back to the F(^tHs^ 
nor can they contribute any thing to the benefit ot the 
M^/i^^ for the 'U/er/Ve Arteries bring all to the Placenta^ 
the Umbilical Vein carries it to the FietHs, and the Uterine 
Veins convey back again the Surcharge of the Mothers 
Blood 5 the Umbilical Arteries only, have nothing to do, 
and are fuperfluous and impertinent,which is contrary to the 
conftant pradice of Nature. Yet if Autopjie did in the leaft 
countenance this Hypothefis, fome defence might ftill be 
made ^ but we find in the Umbilical Vein of a Fcetus nothing 
kit FIoridBlood.^ inch a? in all probability it received im. 
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mediately from the Arteries of the Mother without any 
mixture. And therefore I can't help concluding, that this 
opinion engages its favourers in fooie Abfurdity, without 
NecefSty and without Proof. >. 

They that from the Placenta fupply the Body of the 
I^cetus with Air^ are as much diftrels'd as t'other, for they 
are forced to beg the queftion twice, which, even when 
granted, will not anfwer their ends. Firft, they fuppole, 
that an intimate mixture or confufion of ^/> with the 
Bloodj is necefTary for the fupport of Animal Life, a Pojin- 
latum, which perhaps the former part of this Difcourfe may 
have rcnder'd unneceffary ^ and next that the Fxtus is fup- 
plied with Air from, and its Blood mixt with it in the Pla- 
centa* 

But here again they fetch a Compafs without necefiity or 
proof. For if a mixture of Air were necefTary to a FoetHs^ 
v/hy {hould \t be feparated from the Mothers Blood, 
and not rather both communicated together, fince it is fo 
much more eafie and commodious. But neither does the 
Placenta fecm to beinftruded and provided for the fepara 
tion of Air^ but of a much grojfer Fluids dcftin*d to fome 
other ufc, which Autopfie confirms. Yet were both thefe 
opinions true, they are however defeftive, and the Circular 
Motion of the Blood unprovided for. 

By the way of Transfufton this great Phaenomenon is 
naturally accounted for, and the ends, for which the o- 
ther two Hypothefes were devisd, might both beanfwered 
with more eafe. For the Hj/Jierick Arteries tranfmitting 
their Blood immediately to the Umbilicd Vein, may very 
eafily tranfmit f uch Nutritious Juices or Aerial Particles as 
are contained in the Blood, along with it, without depofiting 
em by the way. By this means fo much of the Impulfe of 
the Mothers Blood is preferv'd, as fuffices to maintain that 
languid circulation, which a F(r//// en joys. For the Blood 
being driven thro' the Arteries of the Uterus into the ZJm- 
bilicAl Vein^ is convey 'd direftly to the Sinus of the Porta^ 
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^^d thence.by a fhort and direct paffage thro' the Cava tc 
the Heart 5 where pafiing thro the Foramen Ovale to the 
1^/ Ventricle, and thro the Canalis Arteriofus from the 
Bjight and VHlmonary Artery, it is all delivered without co^ 
ming at the Lungs^ to the Aorta^ and from thence again by 
the TJmbilical Arteries to the Veins cf the Uterus, making 
a fort ot Epicycle to the main Circulation in the Mother. 

As this Opinion is favoured by the ftrudure and difpofi^ 
tion of die Blood VelTels on both parts/o there is nothing in 
ic difficult to beconceiv'da or repugnant to experience. Late 
difcoveries havemade it appear., that the Arteries and Veins 
are continue4 .Tubes, and that the latter contain nothing 
mt what they receive from the formxr, and no reafon ap- 
pears v/hy v/e ihou'd think this Method to be varied in the 
Ptiicenta. On the other hand, if the Arteries of the Ute^ 
TMs w^xc continued to the Veins of they^^/^epart, andthoie 
of the FmtHsm like manner, without communicating with 
each other, their confluence in the Placenta feems to be a!-' 
together impertinent and of no ufe, and the Umbilical Ar- 
teries and Vein fram'd for no other fervice or purpofc, 
than to give the Blopd roosi for an idle Sally, 

Thus the reafonableneft of this old Opinion may be vin- 
dicated, but the certainty of it refts upon ftronger proof. 
MxCowper, to whofe happy Induftry we owe the Gonfir- 
ma tion of many Antient Difcoveries., and the benefit of 
fome new ones, has the honour to re^eftablifh this old, but 
long exploded > Truth. For by pouring Merr/^r^ into a 
Branch ot the Uterine Ariery of a Cqw^ that went into one 
of the Cotyledones of the Uterus^ he fill'd thofe Branches of 
the Un/hilifal ydns,. which went from th^it Cotyledon to 
the J^avel oftheFrntus ; which with a part of the Uterus 
he keeps prepared by .him. 

It wou'd oe a weak objeftipn, to, alladge that tlie Obler* 
vation and Experiment being made on the Uurus of a Cow^ 
the inference wou'd not hold from thence to a Woman^ the 
oije being GlmdHlif^tQus^ and the other ?Ucentifer«nf ^ 
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fincc ev ry one of thefe Cotykdones^ or iJtmne Glandnlef^ h 
in all refpedls a little Place^ta^ and all the difference be- 
tween *em jsin number, name, and magnitude. Why Rn- 
minarjts differ in this particular from other Viviparous Aru-^ 
mals, isbciide the rubjccl of our prefent Encjuiry. But the 
great Flilx of Blood which conftantly follows upon draw- 
ing the placenta from. Women (which is frcijuently (( 
great as to coit em their Lives) is as plain a demonftratioi 
to Reafon of the Continuity of the Vellcls, as Mr Cowpcrs 
Experiment is to the Eye. 

I have heard it objcfted by very learned men, that if 

there were fuch a Continuity et Veflels, and RichTransfa/ior/ 

of Blood, the Ft^tus muft neceflarily perifli thro lofs of^ 

Blood, upon the feparation of the Phcenta from the ZJte-^ 

rus, but that on the contrary no vifible flux of Blood does 

follow^while the jF^f//j continues wrapt in the Membrane^ 

in which condition it may be kept alive fome hours. To 

this it may be anfwcr'd, that the Circulation in the Fmtus 

being derived from the Mother, may be fuppos'd wholly 

to ceafe upon the cutting off the communication between 

'cm, till it is again rcnew'd more forcibly by refpiration. 

But. if we allow the Motion already imprefs'd upon the 

Blood to be fufficicnt to keep it going a little while, yet it 

muft needs be fb exceeding languid, that the meer refiftancc 

of the external Air muft be more than enough to hinder any 

Efflux of Blood from a Foetus before Refpiration* trlo^v long 

Life may be prcferv'd without an a&ual Circulation of thx 

Blood, is a queftion not of this place. But we have been 

convinced by many and notorious Obfervations and Experi- 

ments, that Life has been recovered. a long time after all to 

kens of Refpiration, Circulation, or even Life it felf have 

difappear'd, fo that we' can't think the firft folution cither 

impoffible or iraprobabld- 

I expefi: to be told, that in the early days of Gejiation in 
Viviparous Animal? there is no Placenta^ or any Adhefion of 
the Z)mbilical Veflels to any part of the M^/Aer, and confe- 
quently no fuch Transfufion ^ and that in O^jiparouf there >-; 



no contlnuHy^ or communication of Vefiels of any kind, da- 
ring the v/hole time of Incubation. 

But thefc Objedions carry neither the Weight nor Diffi- 
culty along v/ith 'em, that they may^be fuppos'd to do*^ for 
in thofe days there is neither Blood nor Blood Vejfels^ and 
confeqiieotly there can be no Circulation of the Blood ^ and 
the Embryo, of what Species foever, is no more than a Ve- 
getable at that time 5 nor does the Fmus of any Viviparom 
Creature cnpY any Circulation^ or (hew any figns of Animal 
Lifc, till after thofe Vellcis, as well as others requifitc to the 
Circulation, are compleated. 

It muft be confefs'd, that Oviparous Animals are denied 
tlie Benefit of this Communication : But that want is fuffi- 
ciently compenfitcd by a peculiar Mechanifm, which di- 
redly anfwers the ends of Refpiration^ and the Prejfure of 
the Atmofphcrc upon the Fmtus. There is at the Okujecnd 
of an E:gg a fmaJl Cavity fili'd with Air, which is the Sue- 
ceclaneous Inftrument to the Rcfpiratorj Organs. For as 
foon as the Contents begin to be warm'd by the Incubation 
of the Ben, or any analogous Heat of Furnace or Dunghil^ 
the feveralHumours of theEgg require a Fermmtdtive Motion, 
and the Air conta/7i*d m the Cavity or Vefchixt the obtufe end of 
tlic Egg is rare(ied,and theVcficle extendedand enlarg'd, and 
confcqucntly the other contents arecompreft 3 to which the 
Fermentative Motion raturaUy refifts. But both Bodies being 
as wdf compreffible as dilatable^ and both having an Expan- 
five Motion iniprcft upon em by Incubation^ the comprelfion 
and renitency v/ill be mutual 5 but varied in degree, accord- 
ing as cither, thro the variation of Circumfences, fhall pre- 
vail. By this means, an Alternation of Compreffion and Dila- 
tation will be produced in both anfw^ring the Refpiratory Mo- 
tion, by which aMotion will becommunicated,which,as foon 
cs the Organs by which it fliou'd be regulated are compieat- 
C(i, ¥/i!l in the Body of the Pullus be regular and circtdatory. 

Fabritius ab Jlquapendcnte, and after him our Great 
Dr Har7jcy, have affign'd divers ufes to this Cavity or Air 
Vciicle, the Extravagance of v/hich have perhaps deterr^. 

otlicrs 



Others from enquiring fo much into the life, as the impor- 
tance oi it required. But tho I can*t agree lo that Perfpira- 
tion^ Refrigeration^ mid Refpiration, which they make it rht? 
Inftrument ot^ yet perhaps the Air, that was inclos'd in that 
Cavity, may thro the augmentation of the Body of the iV- 
Ihs, and its own Rarefa&ion (which is at laft fo great as to 
occupy half the Shell) break the Me/;^/^r^//e, which leparated 
it from the PhUhs, and thereby give fo much Rcfpiration as 
to form the chirping Voice ^ which is often heard before the 
breaking of the Shell, and with it give an Addition of 
Strength to enable it to break the Shell. But how it ftiou cl 
refpire fooner is to me inconceivable. 

There are many Problems of great feeming difficulty, the 
folutionsof which flow naturally from v/hat has been laid 
down here: But intending to profecute thisSubjcft farther, 
and to treat of the Impediments of R^efpiration, and the 
confequcnces of Bycfpiration obftructed or intermitted, I (hall 
referve em for that opportunity, and content my felf here 
to attempt the Harvejan Problem only, which has given 
abundance of Authors fo much perplexity. 

Tliat incomparable Philofopher enquires, W/jj a Foetus^ 
ta/{en ont of the Uterus with the Membranes entire^ Jhull live 
in Water fome hours vpithout commiimcalion with the external 
Air ; whereas if it he tal\en ont and fifjerd once to breathy it 
cant afterwards furvive a moment without the benefit ^/ ilefpi- 
ration. 

Granting the Fact to be as he has deliverM it, which yet 
is not fo in all cafes, the main difficulty is grounded on a 
Miflake, which from the ftating of the Queltion 1 find this 
Great Man to hove flipt into. For he thinks, that a Fcstus 
is fooner fuffocated after having once breath'd, than if it had 
not breatlVd at all, and that by breathing it had contraftcd 
fomething which rendered it more periftiable. Idem tamen ^^^^ ^, ^^^^ 
fecundis exntm^ (fays he) fifemel aerem intra Pulmoner, at- ^mm. c^. 
iraxerit^ poflea ne momeninm quidem temporis abfq:^ eo dura^e ^" ''"^'' 

pojftt^fedconfeJiimmoriatHr? And prefently after, Siquidem 
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tvnJiaU f£tum^ pjiqmmtxxm femel hauferlt^ citms fufocarh^ 
quam cum ab illo prof fus accebatur. The Dr, obferving a Fmtm 
to live longer without Refpiration, and to difpence better 
with the want of Air while included in the Membranes en- 
tire, than itcou*d afterwards 5 infers thence, that the Air 
does in the firft Aft of Inrpiration imprefs upon the Lungs 
fome quality, which renders it ever after more indifpenfably 
neceflary. But allowing his Obfervation, I muft yet deny 
his Inference to be good : For, deprive a Ftetm of means 
of refpiring, and then take it out of the Membranes, audit 
ftiall be as foon fuffocated, as if it had refpired before. 
This proves, that this Neceffity oi intercourfe with the Air 
by way of the Lungs is not the OfFsfpring, but the Parent 
f )f Refpiratioa, and that, that Learned Man was drawn into 
a Fallacy of iSon caujapro canfi* 

Thereafon of this Neceffity is thepr-efTure of the External 
Air upon the Surface ot the Body, from which it was de* 
tended by theinterpofition of theMembranesand theHumours 
contam'd, which are not fo compreffible, as the Body of the 
FmtHs itfelf. So foon therefore as th^Fstus is excluded, and ex- 
posed to the immediate con taft of the ambient Atmofphere^the 
Veflelsand ail the Cavities of the Body muft neceffarily be fo 
comprtisd^ that the Fluids can't have room for Motion, and 
confequently the Fmtus cou d have no Life, if Nature had not 
cQritriv'd by the Motion of the Thorax to remove and admit 
that preffure alternately, and thereby to imprefs a Motion 
on the Fluids, which is the Spring of Life. But this Motion 
oithcThorax being any way fupprefs'd, the equal preffure 
of the Atmofphere on all parts occafions a total Ceflation of 
Motion, which is Death* 

I fball profccute thisSubjeft no farther now,nor trouble the 
Reader with any Apology,tordiflenting from thofe greatMen 
herein named : Becaufe, I hope, I have done it with Modefty, 
and all the Refpeft due to fo great Authorities, and have af- 
fign'd nothing which is not matter of Faft uncontrovcrted, 
€^r deduc'd from it by plain Mechanical Neceffity. 

in. The 



